The P.A.S. method introduced by McManus (1946) and Hotchkiss (1948) was applied to the human pituitary by Everson Pearse (1949) and to the rat by Purves and Griesbach (1951) . It appears to offer the considerable advantage that its effect depends on a predictable chemical reaction. With this method a mucoprotein component was identified in basophils but not in acidophils and thus a chemical differentiation between these cells was established. A further advantage of this type of method, based on a histochemical reaction, is that its application is not dependent on the use of regressive dyes, the differentiation of which depends on the skill of the operator. Some variability in staining reaction is, however, dependent on the effects of different fixatives (Everson Pearse, 1953a) . Purves and Griesbach (1951) reported two types of P.A.S.-positive cell in the rat differing in regional distribution, relationship with blood vessels, and the shape and size of the cell and granules. These cells were stated to react selectively to moderate variations in the level of circulatory sex and thyroid hormones, and were called gonadotrophs and thyrotrophs respectively.
The gonadotrophs were described as coarsely granulated oval cells located mainly at the periphery of the gland close to blood vessels and often containing a conspicuous negative image of the Golgi apparatus. They considered that these cells responded to castration and developed a signet-ring appearance, the coalescent vacuoles displacing the nucleus to one side (Severinghaus, 1938) .
A modification of the P.A.S. technique was introduced by Wilson and Ezrin (1954) , the aim of which was to differentiate basophils into two types ("P.A.S.-red and P.A.S.-purple") in the anterior pituitary. This method is greatly dependent on variable counterstaining controlled by the operator; it has enjoyed only temporary popularity and has been superseded by a further modification by Ezrin, Swanson, Humphrey, Dawson, and Wilson (1958) .
Following the work of Romeis (1940), who described two types of basophil cells using resorcin-fuchsin with a modified Azan counterstain, Halmi (1950 Halmi ( , 1951 Halmi ( , 1952 (Russell, 1956 ).
The performic -acid -alcian -blue (P.F.A.B.) method for cystine (Adams and Sloper, 1956 ) coupled with the P.A.S. technique as a counterstain was applied to the human pituitary by Adams and Swettenham (1958) . This has been stated to be unsuccessful in the rat (Adams and Everson Pearse, 1959) , but, as will be shown, this is principally due to the failure of P.A.S. to act as an effective counterstain in these circumstances. Danielli (1947) showed that performic acid had a considerable solvent effect on protein in most of the methods in which it was incorporated, and suggested that buffered performic acid was a greatly improved oxidizing agent in that its solvent effect was less. If Danielli's view can be applied to the rat pituitary, then this diminished solvent action may influence the results of staining by the P.F.A.B.-P.A.S. method. It therefore seemed reasonable to investigate the effects of using buffered performic acid as the oxidizing agent in this method.
The purpose of this work is to attempt to apply the buffered P.F.A.B.-P.A.S. method to both human and rat pituitaries, and to investigate the effects of fixation on the various dyes which are incorporated in this method.
Materials and Methods
The pituitaries from 24 normal male and female rats, weighing 170-300 g., were placed in different fixatives and serial sections 5 ,x thick were prepared.
The sections were mounted in groups of 25 on five slides and subjected to five staining procedures. The sections were arranged in such a way that adjacent sections were stained by different procedures for the purposes of close comparison.
The pituitaries obtained from 24 patients post mortem were also fixed in different ways, cut serially and stained in the same way as the rat sections.
Fixatives.-The following were the fixatives used and the times for fixation:
(1) Cold 4% formaldehyde saline, five hours. The procedure which perhaps resembles the present one to the greatest degree is that described by Wilson and Ezrin (1954) . In this method the P.A.S. reaction is developed and the sections first counterstained with orange G, then treated with phosphotungstic acid and finally stained with methyl blue. Certain P.A.S.-positive cells are purple after this procedure; the others remain red. Investigation of this method showed that the differential colour change can be produced by the action of phosphotungstic acid alone on sections stained by the P.A.S. method. This effect could easily be destroyed by washing the section in water, and reproduced by treating again with phosphotungstic acid.
The P.A.S. reaction may be affected therefore by phosphotungstic acid as well as by performic acid in such a way that two varieties of cells with different staining qualities may be differentiated. This does not imply that these effects are necessarily chemically similar, as little is known of either reaction. It also does not imply that the two cell types are necessarily functionally distinct.
The P.F.A.B. technique has frequently been used for demonstrating material relatively rich in cystine (Adams and Sloper, 1956; Adams and Swettenham, 1958; Adams and Everson Pearse, 1959) and the demonstration of centrally distributed basophil cells in the rat pituitary has been held to reflect this property. This distribution of positively reacting material, however, is in conflict with results described by Ladman and Barrnett (1956) using the dihydroxydinaphthyldisulphide (D.D.D.) method (Barrnett and Seligman, 1952, 1954 It is a pleasure to record my thanks to Professor D. S. Russell for her help, advice, and encouragement and for the facilities which she made available to me. Thanks are due also to Dr. K. Weinbren for help and criticism in the preparation of the manuscript.
